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Richard S. Crowell, class of '48,
speaks from experience when he says . . .
"There's plenty of chance for advancement
at U. S. Steel for today's engineer."
Immediately following his graduation
as a B. S. in Metallurgical Engineer-
ing, Richard Crowell was recruited by
the chief metallurgist of U.S. Steel's
Clairton works. By 1951 he received
his third promotion to Engineer-Op-
erating Practices in the Open Hearth
Division at Clairton. Recently he had
his fifth promotion to his current posi-
tion as Assistant Superintendent of
Clairton's Open Hearth Department.
His responsibilities now include as-
sisting in co-ordinating all Open
Hearth Operations and incoming ma-
terials as well as improvement of
methods.
Mr. Crowell knows from his own ex-
perience that there are . . . "unlimited
opportunities for the young engineer
who will apply himself and accept the
challenge of this great industry."
U.S. Steel's well-planned training
programs offer men a chance to work
in varied fields of engineering. Training
plans of this sort make it possible for
the young graduate to familiarize him-
self with many fields before devoting
himself to one in particular.
The steel industry today offers a far
more interesting career to men like
Richard Crowell because of its un-
limited possibilities for success.
If you are interested in a challenging
and rewarding career with United
States Steel and feel that you can
qualify, you can obtain further details
from your college placement director.
Or we will gladly send you our in-
formative booklet, "Paths of Opportun-
ity," upon request. Just write to United
States Steel Corporation, Personnel
Division, Room 1622, 525 William
Penn Place, Pittsburgh 30, Pa.
SEE THE UNITED STATES STEEL HOUR. It's a full-hour TV program
presented every other week by United States Steel. Consult your local
newspaper for time and station.
UNITED STATES STEEL
AMERICAN BRIDGE .. AMERICAN STEEL & WIRE and CYCLONE FENCE .. COLUMBIA-GENEVA STEEL .. CONSOLIDATED WESTERN STEEL .. GERRARD STEEL STRAPPING .. NATIONAL TUBE
OIL WELL SUPPLY TENNESSEE COAL F. IRON .. UNITED STATES STEEL PRODUCTS .. UNITED STATES STEEL SUPPLY Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH
UNITED STATES STEEL HOMES, INC. • UNION SUPPLY COMPANY • UNITED STATES STEEL EXPORT COMPANY • UNIVERSAL ATLAS CEMENT COMPANY 
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The chemical engineer in an industrial laboratory has an
unparalleled opportunity for expressing his individual
interests and ability. The challenge of keeping ahead of
an ever-changing technology is a difficult one to meet.
The illustration shows the initial stages of a project on
thermal diffusion of liquids.
PICTURE OF A GM ENGINEER!
THAT'S right—he's a chemical engineer, and we show his
1 picture in order to make an important point.
Here's what we're getting at — General Motors seeks
qualified young men trained in many different branches
of engineering.
About four out of ten engineers employed by GM are
mechanical engineers—the rest, six out of ten, have back-
grounds in other fields.
So please don't count yourself out of the running if you're
a chemical engineer, electrical engineer, metallurgical engi-
neer or the like. There's plenty of opportunity for you in
an organization like ours that manufactures dozens of
products, including not only automobiles and trucks, but
also Diesel locomotives, Turbo-Jet airplane engines, radio
equipment, storage batteries, fractional horsepower elec-
tric motors, even ice trays.
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GM's 34 American manufacturing divisions are operating
119 plants in 64 U.S. cities!
You can find out all about these GM divisions—their loca-
tions, training programs, opportunities for advancement—
in a valuable book entitled, "Job Opportunities in General
Motors." Ask for it in your college library or placement
office.
Why not arrange an interview with our representative the
next time he visits your campus?
GM Positions Now Available in These Fields:
CHEMICAL ENGINEERING
ELECTRICAL ENGINEERING
AERONAUTICAL ENGINEERING
MECHANICAL ENGINEERING
METALLURGICAL ENGINEERING
INDUSTRIAL ENGINEERING
GENERAL MOTORS CORPORATION
Personnel Staff, Detroit 2, Michigan
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MD, "SKYRAY"— only carrier plane to
hold official world's speed record
A4D, "SKYHAWK"— smallest, lightest
atom-bomb carrier
RB-66 — speedy, versatile
jet bomber
A3D, "SKYWARRIOR"— largest
carrier-based bomber
C-124, "GLOBEMASTER"— world's
largest production transport
DC-7 "SEVEN SEAS"— America's
finest, fastest airliner
Engineers:
join this
winning
team!
"NIKE"— supersonic missile selected
to protect our cities
D558-2, "SKYROCKET"— first airplane
to fly twice the speed of sound
At DOUGLAS you'll be joining a company in which the three top
executive officers are engineers ...you'll be associated with men
who have designed the key airplanes and missiles on the American
scene today! Nothing increases an engineer's ability faster than
working with other engineers of top calibre.
Not only is Douglas the largest manufacturer of commercial aircraft
in the world, but it also produces outstanding aircraft and missiles
for every branch of the armed services! This diversity, besides
giving you job security, provides unequalled opportunity
for the engineer with an eye to the future.
DOUG
Challenging opportunities now
exist in the following fields:
Mechanical design
Structural design
Power plant installation design
Weapons dolivery
Aerodynamics
Thermodynamics
Electronic computers
Systems analysis
Aircraft air conditioning
Hydraulics
Stress analysis
Servo mechanisms
Acoustics
Electronics
Mechanical test
Structural test
Flight test
Process engineering
Missiles
Brochures and employment applications are available at your college placement office.
For further information relative to employment opportunities
at the Santa Monica, El Segundo and Long Beach, California divisions
 
 
and the Tulsa, Oklahoma division, write today to:
First in Aviation
DOUGLAS AIRCRAFT COMPANY, INC.
C. C. LaVene, Employment Manager... Engineering General Office
3000 Ocean Park Blvd.... Santa Monica, California
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The cover on this month's Rose Technic
depicts one of the first basic changes in
steel making practice in a hundred years
—continuous casting. These four colors
process plates through the courtesy of
tht E. I. DuPont Magazine.
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HIGH SCHOOL GRADUATES OF 1956
You are cordially invited to visit Rose Polytechnic Institute during the
present school year to learn more about your college entrance and the highly
accredited engineering courses available to you at Rose. The next freshman class
will be admitted September 10, 1956.
OFFICE OF ADMISSIONS
ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
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SLIDING DOWN THE WAYS at Groton, Conn., goes the USS Nautilus,
newest and fastest member of our underseas fleet. During welding,
Worthington heavy-duty turning rolls rotated the hull sections.
How the world's first atomic sub was welded
Welding the hull of the USS Nautilus, world's first
atomic submarine, presented a tough problem.
Submerged-arc automatic welding seemed to be ideal
for the job. Question was—could you rotate the hull
sections of the Nautilus to take advantage of this fast,
high-quality welding method?
Worthington's answer to General Dynamics Corpo-
ration's Electric Boat Division, builder of the Nautilus,
was the largest turning roll ever built.
The result? Welding of the Nautilus hull was accom-
plished in record-breaking time — and cost less than
originally estimated. Unchanged, the Worthington roll
See the Worthington
Corporation exhibit in
New York City. A lively,
informative display of
product developments
for industry, business and
the home. Park Avenue
and 40th Street.
set-up is also being used in the construction of the
nation's second atomic sub, the USS Sea Wolf.
Turning rolls for submarines aren't all that Worth-
ington makes. The long list of Worthington-designed,
Worthington-built equipment includes air conditioning
units, construction machinery, compressors, Diesel en-
gines, steam power equipment and, of course, pumps
of all kinds. For the complete story of how you can fit
into the Worthington picture, write F. F. Thompson,
Manager, Personnel and Training, Worthington Cor-
poration, Harrison, New Jersey. You may be glad
you did.
4.25 B
See the Worthington representative when he visits your campus
WORTHINGTON
When you're thinking of a good job—think high—think Worthington
AIR CONDITIONING AND REFRIGERATION • COMPRESSORS • CONSTRUCTION EQUIPMENT • ENGINES • DEAERATORS • INDUSTRIAL MIXERS
LIQUID METERS • MECHANICAL POWER TRANSMISSION • PUMPS • STEAM CONDENSERS • STEAM-JET EJECTORS • STEAM TURBINES • WELDING POSITIONERS
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Let The Man
With The Facts
tell you about
careers
with Westinghouse
YOU CAN BE SURE...IF IT'S
Westinghouse
OCTOBER, 1955
You have a tough decision to make . . . about that all-
important first job. Which company offers you your
best future?
Let The Man With The Facts discuss with you the
varied and challenging opportunities at Westinghouse.
He is a man with broad personal experience who can
tell you the specific things you want to know . . . the
many kinds of careers . . . training program . . . further
education . . . advancement. . . how you can grow with
Westinghouse.
Westinghouse is one of the fastest growing companies
in America. It is expanding rapidly into challenging new
fields like atomic power, semiconductors, director sys-
tems, automation. Let The Man With The Facts tell
you about these and many other fields that offer almost
unlimited opportunities. . . at Westinghouse.
It's your decision, but before you make it, ask your
Placement Officer to make a daft; with the Westinghouse
Man With The Facts. In the meantime, ask for your copy
of our 48-page book, Finding rour Place in Industry.
Ask your Placement Officer about
career opportunities at Westinghouse,
or write for these two booklets: Con-
tinued Education at Westinghouse (de-
scribing our Graduate Study Program)
and Finding nut- Place in Industry.
Write: Mr. C. W. Mills, Regional
Educational Co-ordinator, Westing-
house Electric Corporation, Merchan-
dise Mart Plaza, Chicago 90, Illinois.
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Witeu ba Ve Qa 44Gtn clieu?
Each year at this time, the members of the graduating class are faced with the problem of what to
do after he gets his engineering degree. This question has no doubt been mulled over a number of
times, but never to the extent of making an actual choice of the type of work desired following gradu-
ation. Now, with the beginning of interviews with representatives of engineer-seeking industries, comes
the question of what companies one should talk to and how to explain to the interviewer the type of work
desired. We, in these times, are indeed fortunate that engineers are in such great demand, but this fact
does not relieve us of the responsibility of preparing ourselves to take a place in industry and filling it
to the best of our ability. Since this preparation begins with the interview, it is the purpose of this
discussion to prepare those of future years for the time when they, too, make their first contacts with
industry in search of a permanent position.
The choice of a particular engineering course in the second year of college narrows the field to a great
extent. With the complexity of engineering today, however, there remains the task of choosing the par-
ticular field of specialization since the greater part of engineering is specialized. It is this choice which
must be left up to the individual, for only he knows the phase of his studies that he will enjoy doing for
the rest of his working life. Here it must be said that it is very important to select work that will be both
interesting and enjoyable. These features should have preference over any others—even the monetary
gains of the job.
Those underclassmen looking for interesting fields in which to work should begin now inquiring
about them. They should talk to the seniors and the members of the faculty and get their views on the
subject. Any one of the seniors who has had a few interviews would be very glad to offer suggestions
as to how to prepare for interviews, for there is a considerable amount of preparation necessary. Imagine
how discouraging it would be to an interviewer to have a prospective employee confront him with the
statement, "What did you say your name was and what company do you represent?" These actions would
undoubtedly lead to difficulty in securing a good position with any company. For this reason, it is very
important, first of all to know the interviewer's name and the company he represents before actually
talking to him. The next step in the preparation is to read the literature available that concerns the par-
ticular company. Practically all of the companies represented will have folders and pamphlets explain-
ing quite clearly the phase of engineering with which they deal. Many times this will result in finding
the particular type of work desired. With this background behind him, an individual is sure to have a
successful and interesting interview.
It goes without saying that a good scholastic record is important in seeking a job, but the ability to
"sell oneself" during an interview usually decides whether there is a job for him. The interview is the
culmination of four years of study. It is also the company's first impression of you and it is very likely
that this impression will be a lasting one, so make the most of it while you can.
CPcii g pie
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FRONTISPIECE: Surging upward, these Air Force "Sabre Knights" of the 325th Fighter Interceptor Squadron speed their NorthAmerican F-86D Sabre Jet interceptors straight up over the California coast to demonstrate high speed maneuverability ofthe aircraft. Cut courtesy of Westinghouse.
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Progress In Lamps
October 21, 1879 marks a bright
spot in the history of our country.
In this year Thomas A. Edison in-
vented the first practical incan-
descent lamp. Today, nothing is taken
more for granted and yet sS im-
portant to us than electric lights.
Until 1879 the only sources of light
were torches, candles, the oil lamp,
and the gas mantle. Edison, through
2 years of work and over 1200 experi-
ments, devised a lamp with a carbon-
ized cotton-thread filament in a glass
bulb and a relatively high vacuum.
His lamp was 110 watt size, had an
efficiency of 1.4 lumens per watt,
and burned for 40 hours. is we
use fluorescent lamps of 110 watts, a
life of 7500 hours, and a light output
of 6800 lumens.
The greatest improvement over
Edison's incandescent lamp was in
1906 when tungsten was substituted
for his carbon filament. The filament
for a 60 watt household bulb starts
as a tungsten wire 0.0019 inch in
diameter and 21 inches long. The
wire is first coiled into about 1200
turns and a length of about 3.4 inches.
It is then coiled again, leaving the
finished filament only five-eights of
an inch long. Double coiling causes
a higher concentration of heat and
increases efficiency by 10 percent.
The spool on which some filaments
are coiled must be accurate to one
ten-thousandths of an inch, or the
life of the lamp may be affected by
as much as 20 percent. If the spacing
between coils is not extremely ac-
curate the filament could be short
circuited or the concentration of heat
By Larry Thomas, jr., ch.e.
at one point would shorten its life.
A tungsten filament operates at a
temperature of 5000° F. At this tem-
perature, asbestos or fire brick would
melt like as
 in a furnace.
In 1913, Irving Langmuir of the
General Electric Research laboratory
produced the first gas filled bulb.
This increased the efficiency of the
incandescent lamp by 40 percent.
Other irnprovements over Edison's
original lamp include improving the
diffusion of the light, removing the
tip from the bulb, varying sizes from
one -fifth th 75,000 watts, and con-
structing lamps with internal reflec-
tors.
"For each of the thousands of 
ferent types of filament lamps now
made a complete specification of
every part is necessary. There are
presently in effect about 700 
ferent specifications for glass parts
—thickness, length, diameter, and
chemical composition; nearly 200
base specifications; 5000 to 6000
specifications for leading-in wires
and supports; over 200 different
chemical compounds; a countless
variety of filament wire sizes,
lengths, diameters and processing
schedules."
The first objective of lamp design
is that a source produce light most
economically for the service intended.
Other vital considerations are uni-
formity, accuracy of wattage, effi-
ciency, and life ratings. Incandescent
lamps can be made to last a lifetime
without burning out, but they would
give very little light for the wattage
consumed. Such lamps can be used
for heating purposes. If the filament
is made to burn at high temperatures,
the light output is very great but the
life is quite short. Such lamps are
useful in photography. Most house-
hold lamps have a life of 750 to 1000
hours. This gives the best lighting
value for the combined cost of bulbs
and s1.
In 1954 an estimated one and one-
half billion incandescent lamps were
produced. Although the production
Sf other types of lamps is much
sIS aller their importance can not be
overestimated.
"In the same year that Edison
lighted the first practical incan-
descent lamp (1879) , Charles F.
Brush made the first installation
of public lighting with arc lamps
iI the United States. The down-
town area of the city of Cleveland
was lighted by 12 lamps mounted
on high towers."
For many years city streets were
lighted by arc lamps. The arc is still
the principal light source where ex-
tre PU mely high concentrations of
S rightness are required, such as for
searchlights and motion picture pro-
jection equipment in theaters.
The incandescent lamp has been
described as a hot wire in a bottle.
The electric discharge •lamp is more
like an "electric storm" in a 'bottle.
In 1860, Professor John Thomas Way
produced a brilliant greenish arc by
passing an electric circuit between
two jets of mercury. Other experi-
ments in this field resulted in a tubu-
lar mercury arc lamp with a mercury
S ool cathode and a solid iron anode.
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These lamps were called mercury
vapor lamps and were used exten-
sively in industrial lighting and
photographic studios. The present
mercury lamps produce visible and
ultraviolet light at extremely low
cost and high efficiency. The color
of light from mercury lamps is un-
favorable and for this reason they
are often used in combination with
incandescent lamps which provide
the red light necessary. A more mod-
ern improvement consists of enclos-
ing the mercury lamp in a larger
bulb which is coated inside with a
fluorescent powder. This converts
part of the invisible ultraviolet en-
ergy into orange or red light.
The low pressure mercury arc dis-
charge produces ultraviolet energy in
large quantities. Synthetic phosphors
have been developed to convert this
energy into visible light and are uti-
lized in the modern fluorescent lamp.
Although the production of fluores-
cent lamps is only one-eleventh that
of the large incandescent lamp pro-
duction, they now produce more
light in this country than any other
source. This is due to their superior-
ity in the form of greater efficiency
and longer life. For instance the 40
watt incandescent lamp produces 465
lumens for 1000 hours, while the 40
watt fluorescent lamp produces 2550
Replica of First Lamp
lumens for 7500 hours. Now in ex-
tensive use is the 96-inch-long, 74
watt slimline fluorescent lamp, which
has the top efficiency of 69 lumens
per watt. This is still far from the
theoretical efficiency of 220 lumens
per watt, if every part of the electri-
cal energy were changed into light
without loss. Recent improvements
in fluorescent lamps include: an in-
crease in the rated burning life to
7500 hours; improvement in white
colors; increased efficiency; introduc-
tion of rapid start lamps which elimi-
nate starters and flickering; develop-
ment of lamps which operate in cold
weather, and others.
The most important function of
lamps is to generate light. However,
light sources also radiate energy of
wavelengths shorter than visible ines
and longer than visible ones. These
are respectively, ultraviolet radiation
and infrared radiation.
"Ultraviolet energy is useful in
several ways, and lamps have been
produced which emphasize the
wavelengths which are most effec-
tive in bringing about the wanted
results. These lamps are: the ger-
micidal lamp, the ultraviolet en-
ergy from which kills airborn bac-
teria, sterilizes by killing germs,
and prevents the growth of mold;
the sunlamp, which has a sun-
tanning effect and contributes Vita-
min D to the system of the user;
the black-light lamp, which causes
certain paints and lacquers to fluor-
esce; and the ozone lamp, which
kills unwanted odors."
From 75 to 85 percent of the wat-
tage consumed by an incandescent
lamp is dissipated as heat through
infrared radiation. The filament is
burned at lower temperatures to em-
phasize this effect. Heat lamps, as
they are commonly called, are used
for easing sore muscles, cooking,
brooding, and otherwise.
Flash Photography probably is
America's fastest growing hobby. It
is estimated that 25 percent of all
pictures taken are with flash, and
the number is increasing all the time.
Photoflash lamps are actually "com-
bustion" sources. They burn alumin-
um foil or solid material on the lead
in wires, which ignites readily in pure
oxygen. The flashbulb also contains
a filament, three times thinner than
a human hair, which serves as the
spark plug to ignite the primer on
the ends of the lead in wires. The
bulbs are coated with lacquer to safe-
guard against shattering the glass.
Aluminum is used because it pro-
duces an intense white light with a
color temperature of approximately
3800° K. Special blue lacquer may be
used to raise the color temperature
to about 6000° K. for color pictures.
Flashbulbs are rated in lumen-
seconds and have a burning life of
only a few hundredths of a second.
Other photographic lamps include
flashtubes, which can be fired re-
peatedly, photoflood lamps, picture
projection lamps, photographic en-
larger lamps, photocolor lamps for
color viewing, and exciter lamps for
sound reproduction.
Electroluminescence is a relatively
new method of producing light by the
direct conversion of electric energy
within a semiconducting solid. An
electroluminescent light source con-
sists of a layer of crystals of silicon
carbide or zinc sulfide, sandwiched
between a transparent sheet of glass
and a metal plate. When alternating
current is passed through, the phos-
phor glows. Phosphor color ranges
from orange to blue, and includes
white. The brightness obtained at 115
volts and 60 cycles is very low and
adapted only for wall switches or
clock faces. At higher voltages
greater brightness is obtained, but it
declines rapidly after a few hours
of operation. The efficiency of this
type of lighting is only one-tenth that
of tungsten lighting, and therefore
it is not yet of great value for general
purpose lighting.
The field of lighting is constantly
expanding. We may someday dis-
cover even the firefly's secret, and be
able to create light chemically. To
produce the light bulbs we use today
requires the most detailed knowledge
and application of chemical, metal-
lurgical, electrical, and mechanical
sciences. It is indeed true, that the
electric lamp touches the lives of
more ptople more often in more dif-
ferent ways than any other product,
except possibly clothing.
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Introduction
An ideal high-fidelity system is a
mechanical and electrical device
which reproduces recorded sound
perfectly. It starts with a high quali-
ty signal source (radio or record
player) . The next section, the ampli-
fier, increases sufficiently the strength
of the signals it receives to operate
a loud-speaker. The speaker changes
these electrical impulses to audible
impulses.
The excellence of a high-fidelity
system is determined by its ability
to reproduce sound without adding
to or taking away any part of the
original sound. Of the three ele-
ments of the system most difficulty
in obtaining quality reproduction is
encountered with the loud-speaker.
A good speaker must handle many
different sounds at one time without
jumbling them together or changing
their characteristics. Speakers are
usually placed in some kind of en-
closure to improve their character-
istics. This report is concerned with
such units that have evolved for the
construction of speaker enclosures
to obtain high-fidelity sound repro-
duction. The discussion will include
first requirements for a satisfactory
enclosure and second the types of
enclosures that have been designed.
System Standards
The primary objective of a speak-
er system is to obtain wide range,
flat frequency responses. Other fac-
tors which cannot be overlooked in
obtaining quality reproduction are
spatial distribution, transient re-
sponse and harmonic and intermodu-
lation distortion. Intermodulation
distortion will not be discussed be-
cause it is not affected by the type
enclosure used.
Frequency Response
Although a wide and flat frequen-
By Thatcher Richardson, sr., e.e.
cy response is the main quality to
be achieved in a speaker system,
many new enthusiasts have only a
vague idea of its meaning.
The frequency response of a
speaker refers merely to the range
of frequencies it can reproduce ef-
ficiently. Present-day speakers are
good for only a certain range of fre-
quencies. In the center range, a
speaker's response curve is some-
what flat for a number of frequen-
cies. The ends of the curve may do
either of two things: cut off sharply,
or roll off, depending on whether or
not the speaker has an enclosure or
has been processed to extend its
frequency range. The difference be-
tween the highest and lowest peak
in its flat range may be as much as
ten decimals.
Seemingly the best way to repro-
duce all frequencies easily is to pro-
vide sufficient air loading at all fre-
quencies. To produce low frequen-
cies satisfactorily, larger cones are
used to satisfy the demand for high
volume displacement.
The reproduction of high fre-
quencies requires cones of small
mass to enable them to respond
easily to quick changes in direction
dictated by the incoming signal.
Consequently, very small cones
must be used because the mass of
the cone is proportional to the cone
size.
Horns are generally used to help
small cones reproduce higher fre-
quencies efficiently. This is easily
done because their size need not be
very large to produce the desired re-
sults at these frequencies.
Spatial Distribution
Poor spatial distribution is ex-
hibited by loud-speakers in the re-
production of higher frequencies be-
cause they are focused by the cone
along its axis much as light is focus-
ed by a flashlight. To persons on
this axis the higher frequencies are
very pronounced. Those off the axis
do not hear the frequencies.
Spatial distribution is improved by
varying the radial stiffness of the
cone through proper processing.
Better results are obtained by using
small clusters of horns mounted on
single driver units for wide angle,
high frequency radiation, or by de-
flecting vanes.
Harmonic Distortion
Harmonics should be suppressed
as much as possible. By using an
infinity of speakers with resonance
frequencies varying consecutively
from twenty to twenty thousand
cycles per second, one should be
able to obtain a perfectly flat re-
sponse. However, the damping fac-
tor would be very low, and the re-
sulting sounds would be completely
indistinguishable. The same effect
would be obtained by holding the
damping pedal down when playing
the piano. Similar results would be
obtained if one attempted to get a
flat response by running a response
curve on the speaker and then build-
ing an enclosure with resonators to
boost the less audible frequencies.
The sounds would be. more easily
distinguishable, but the hang-over
effects would still be noticeable,
making the system unacceptable.
Thus harmonics detract from the
quality of a speaker system.
Analysis of Available Systems
Of all of the possible enclosures
to use, the exponential horn offers
the best results. Efficiencies as high
as fifty per cent may be obtained
with it with a smooth flat frequency
response. The only disadvantage is
that to produce low frequencies, it
requires enormous space.
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Other enclosure systems have
been devised to occupy less space.
Following a discussion of exponen-
tial horn, the flat baffle, closed
box baffle, bass reflex enclosure, and
the R-J enclosure will be described.
The Exponential Horn
The efficiency of exponential horns
(cone extensions) results in import-
ant economies in amplifier require-
ments in a large building or for out-
door work. The efficiency of a horn
is limited to a certain frequency
range, depending on its shape, length
and diameter; a large exponential
horn being necessary for low notes,
and a short flare (short horn) for
high notes. Each type can cover 3
to 4 octaves reasonably well, and it
is usual to arrange a cross-over net-
work at 300 or 400 cycles in order to
extend the response over 8 octaves
from 40 to 10,000 cycles.
The horn is one of the oldest of
all acoustical couplers, the principle
being the same as for the simple
procedure of putting a cupped hand
to the mouth. Much the same as an
output transformer matches the voice
coil of the speaker to the impedance
of the output tube, a horn is a coup-
ling device which matches the cone
to the impedance of the surrounding
medium. Villchur, in the April, 1953,
issue of Audio Engineering, states:
"The air in a horn may be viewed
as a succession of cross sectional
layers. A vibrating body such as
a diaphragm at the narrow end, or
throat is in immediate contact with
the first of these layers. Air move-
ment resulting from the vibrations
is confined by the walls of the horn
to each successive layer, and since
there is only a small change in area
from one layer to the next, very
little energy is wasted in the trans-
fer." The air at the throat of the
cone is of high velocity and low
volume. It is transferred to the
mouth through small changes in
volume where it is of high volume
and low velocity.
The Flat Baffle
A baffle is provided for a speaker
merely by mounting the speaker in
a hole in a large board. The best
baffle may be had by mounting a
speaker in a hole in a wall between
rooms with the rear of the cone
radiating into another room.
The baffle is used to prevent the
escape of air pressure from the back
of the cone to the front of the cone
since the front of the cone is 180°
out of phase with the back of the
cone. In practice a baffle is made
large enough to produce the desired
results.
When the air distance around the
baffle from the back to the front
is equal to the wave length, there
is a dip in the response. For this
reason baffles are frequently made
of irregular shape or the speaker is
mounted off center to produce vary-
ing air distances between the back
and front of the cone. This elimi-
nates the pronounced dip by spread-
ing its effect over more frequencies.
Some authorities believe that the
infinite baffle seems to offer the near-
est approach to acoustical perfec-
tion. By mounting a unit at the
junction of two walls, preferably near
the ceiling for added horn effect, a
true infinite baffle is achieved. The
compression of air on either side has
little damping effect upon movement
of the cone. There is full bass radia-
tion down to resonance of the cone
and an entire absence of cabinet and
air column resonance.
Baffles provide the simplest type
of mounting for a loud-speaker. The
disadvantages of baffles are those
associated with the poor loading of
the cone at very low and very high
frequencies. This causes poor effi-
ciency in low and high frequency
transmission.
The Closed Box Baffle
A closed box baffle provided a
second method of producing the ef-
fect of an infinite baffle. A sealed
enclosure of any size or construc-
tion will stop the free path between
the front and back of the cone, but
detrimental effects may be created.
The most important of these is that
the damping effect on the speaker
mechanical system is increased. The
air trapped in the enclosure must
be compressed for the cone to move
back, and rarified for the cone to
move forward. Thus it becomes part
of the entire mechanical resonant
system.
The Bass Reflex Enclosure
The bass reflex enclosure (same
type as in the Rose Student Center)
may offer the easiest solution to the
problem of obtaining large scale re-
sults with reasonable dimensions. It
consists of a loud-speaker mounted
in a cabinet having a volume of
several cubic feet provided with a
vent or port in a convenient position
near the loud-speaker opening.
Mounted in this way, the loud-
speaker exhibits two resonances,
one above and the other below the
vent resonant frequency. This sys-
tem also boosts the extreme bass
and increases power handling ca-
pacity by reducing the cone motion
in this region.
The R-J Enclosure
The R-J enclosure is a new de-
velopment in enclosure design and
makes use of the same type of Helm-
holtz acoustical resonance as the bass
reflex cabinet. According to Villchur
in the June, 1953 issue of Audio En-
gineering: "The small volume in back
of the cone makes the air cavity stiff-
ness very great, but this stiffness is
counterbalanced through the duct ar-
rangement which injects a large
amount of inertiance and viscosity
into the system. The acoustical re-
sonator is not tuned to the exact
resonant frequency of the speaker
mechanism. However, the resonant
peak is reduced by the high viscosity
in the duct spaces. This viscosity re-
duces the mechanical as well as the
acoustical resonant peak. Unlike the
bass reflex cabinet, the R-J enclosure
imposes an added inertiance-resist-
ance load to the front of the cone as
well as to the back. The R-J en-
closure was designed with the par-
ticular purpose of reducing the size
of an adequate speaker enclosure.
Reduction of size also entails simpli-
fication of other problems, such as
those concerning vibration of the en-
closure walls."
It can be seen from the preceeding
that each type of enclosure has both
advantages and disadvantages of its
own. Selection of an enclosure can-
not be done according to a formula
and usually involves a compromise
of certain desired qualities.
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Transatlantic Cables
Frequently mentioned in current
communications publications is the
subject of the transatlantic telephone
cable to be laid in 1956. Owners of
the new cable will be the American
Telephone and Telegraph Company,
the British Post Office, the Canadian
Overseas Telecommunication Cor-
poration, and the Eastern Telephone
and Telegraph Company, the latter
being a subsidiary of American Tele-
phone and Telegraph Company. This
new undersea telephone cable is the
first transatlantic telephone cable,
and uses "repeaters" or amplifiers
submerged as part of the cable. Such
underwater cables have been used
before at shallower depths and for
shorter distances, but the new cable
culminates years of research toward
solution of problems unique to so
vast an undertaking.
At the time of the first trans-
atlantic cable project, the process of
laying cables under water was in
its infancy, and many false ideas and
impractical schemes had to be dis-
proved. Some patents were even
taken out for making the laying ship
into a factory for making the cable
on board in one continuous length
and then laying it as part of the pro-
cess!
Routes
The transatlantic portion of the
route for the proposed undersea tele-
phone cable lies between Clarenville
in Newfoundland and Oban in Scot-
land. The "cable" for this part of
the route will consist actually of two
separate one-way cables employing
fifty-two vacuum tube repeaters
each. The greatest anticipated depth
for repeaters is 2300 fathoms. Nova
Scotia and Newfoundland will be
connected by a single cable with 2-
way repeaters.
By John C. Scott, Sr., e.e.
The route of the first transatlantic
telegraph cable was chosen to lie be-
tween Valentia, Ireland, and Heart's
Content Newfoundland. A previous-
ly laid line connected St. Johns New-
foundland with Canada; it was in fact
the proposal of a Mr. F. N. Gisborne
for this latter line which gave Cyrus
W. Field the idea for the transatlantic
venture.
Laying the Cables
The cable-laying ship for the new
telephone cable is to be the British
ship "Monarch," owned by the
British Post Office. The "Monarch"
can carry between five and six thou-
sand tons of cable and has a published
gross tonnage of 8,056 tons. One of
the transatlantic cables was to be
laid in the summer of 1955 and the
other in 1956, with a minimum of
twelve good-weather days for each
operation.
The laying of the original trans-
atlantic telegraph cable (s) was a
fascinating operation and involved
several unsuccessful efforts and
ships. The first effort began on
August 6, 1857 and involved two
ships, the "Niagara" furnished by the
United States and the other the "Aga-
memnon," furnished by England,
each with one half the cable on
board. Both started from the Irish
terminal and the plan was to have
the "Niagara" make the first half of
the journey and the "Agamemnon"
the final half, the cable to be spliced
in mid-ocean. At a point 700 miles
from the start, however, the cable
snapped, and by the time new cable
could be fabricated it was too late
to resume operations until the follow-
ing year. The first attempt the fol-
lowing year was also a failure due to
faulty cable. The third attempt at
the actual laying began in mid-ocean
and was apparently successfully com-
pleted on August 5, 1858. Bad luck
again struck the footsteps of Mr.
Field when on September 1st the
cable mysteriously went dead. The
failure brought down a chorus of
criticism (unjustified) of Mr. Field
and it was not until the end of the
U. S. civil war that he was able to
begin work on a new cable.
The final efforts to lay the first
transatlantic cable were carried out
by one ship, the "Great Eastern,"
which was at that time the largest
ship ever built, with a tonnage of
22,500 tons. The "Great Eastern"
started from Ireland on July 23, 1865
and had laid 1500 miles of cable when
the cable again parted, in shallower
water than had previously been the
case. The grappling irons were un-
successful in locating the broken
cable at the time, however, and after
marking the spot with a buoy the ship
returned to Ireland. One more at-
tempt was needed before success was
to reward the persistant entrepre-
neurs.
On the 27th of July, 1866, the first
successful Atlantic cable was landed
in Newfoundland. The final trip re-
quired fourteen days and was marked
by several attempts by a crew mem-
ber to sabotage the cable during lay-
ing. The cable which had broken
just previously was also located and
later spliced so that two cables were
actually completed at about the same
time.
The new telephone cable (s) are
limited in their life expectancy by
the vacuum tube repeaters whose life
is estimated at twenty years. While
definite figures on the length of ser-
vice of the original telegraph cables
were not available at this writing,
it is known that they functioned for
a considerable time.
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IN THE AIR...
ON LAND...
AT SEA...
For the nation's defense, the
Armed Forces call on Western
Electric to apply telephone
technology to the manufacture
of electronic controlled weapons
... like the fabulous guided mis-
sile NIKE (shown here) and
other air, ground and sea radar
systems. Besides producing
these new weapons, Western
Electric advises and instructs on
their installation, use, and
maintenance—through its Field
Engineering Force (F.E.F. ) . In
the air, on land and at sea ...in
the U.S. or abroad ...you'll find
Western Electric-made equip-
ment and men of the F.E.F.
working with the Armed Forces.
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SKYPATH FOR
WORDS AND PICTURES
Pictured here is one of the many
stations in the Bell System's new
nationwide radio relay system for
beaming telephone calls and tele-
casts coast to coast. It is Western
Electric's responsibility to make and
install the complex electronic equip-
ment needed. This is another exam-
ple of our job, as the manufacturing
and supply unit of the Bell System,
to provide the thousands of things
that make good telephone service
possible. It's a job that presents an
unending challenge to our engineer-
ing staff.
\
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DIRECT DISTANCE DIALING
Modifying telephone systems for nation-wide dialing re
quires months of make-ready. Working with technical men
from Bell Laboratories and Bell telephone companies,
Western Electric engineers develop and plan the manu-
facture and installation of the intricate equipment needed
for change-overs. Shown here is an automatic switching
bay being manufactured in one of Western's 16 plants.
MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM
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By Bill Cade, sr., m.e. and Ron Criss, soph., ch.e.
Westinghouse Operates
New Metals Testing Chamber
At 452 Degrees Below Zero
Metallurgists at the Research Lab-
oratories of Westinghouse Electric
Corporation are conducting tensile
tests on metals at temperatures as
low as minus 452 degrees Fahren-
heit. The metal specimens are
stressed within a specially designed
chamber which has been cooled with
liquid helium. Results of these tests
will provide engineers with needed
information regarding types of metals
that are best suited for use under
extreme temperature ranges. Infor-
mation of this sort may well be use-
ful in the design and development
of guided missiles and future super-
sonic aircraft.
"It is not at all impossible," E. T.
Wessel, research engineer for West-
inghouse, explained, "that aircraft of
the future will use fuels that are
stored as liquefied gases in metal
containers at extremely low tempera-
tures. Preliminary studies of the
properties of metals at low tempera-
tures will be essential to develop-
ments of this kind."
Oxygen for human consumption
during high altitude aircraft opera-
tion already is being stored in liquid
form in metal containers at tempera-
tures of about minus 300 degrees.
This arrangement is more practical
than using compressed gas since an
equivalent size storage space contains
a much larger supply of oxygen in
liquid form.
Although much larger testing ap-
paratus has been used in low tem-
perature experiments in the past, the
Westinghouse - developed chamber,
which is only slightly larger than a
hand fire extinguisher, is believed to
be the first of its kind to use liquid
helium in order to attain the minus
452 degree mark for purposes of ten-
sion testing. Prior to use of liquid
helium as refrigerant, tests were con-
ducted at temperatures as low as
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minus 320 degrees Fahrenheit using
liquid nitrogen.
The new testing temperature of
minus 450 degrees is just short of
absolute zero or minus 459.6 degrees
Fahrenheit, the point at which, theo-
retically, all molecular motion ceases.
The aims of these ultra subzero in-
vestigations are concerned with ob-
taining a better understanding of the
strength of metals and the factors
that cause embrittlement failures. For
example, normal grades of steel be-
come brittle and rubber loses its
elasticity when subjected to these ex-
tremely low temperatures.
Operation of The Cold Test Chamber
A sample of the metal to be tested,
about one inch long, and 1/4 of an
inch in diameter, is placed inside the
special vacuum insulated chamber.
The sample is held securely at each
end in special chucks made of Dis-
caloy, an alloy developed several
years ago by Westinghouse to with-
stand high temperatures and high
stresses for extended periods of
time. Liquid nitrogen is used for
initial cooling of the chamber from
room temperature to minus 320 de-
grees. At this point liquid helium
is introduced to take the temperature
down to minus 452.
Nitrogen is used in the room tem-
perature to minus 320-degree range
because it is considerably more eco-
nomical and efficient than is the use
of helium at these temperatures.
Using these two refrigerants, tests
can be conducted at any temperature
from zero to minus 452 degrees
Fahrenheit.
(Continued on Page 28)
Minus 452-degree Cold Test Chamber
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This is 
one of the 
many
fields in 
which Union 
Carbide
offers CAREE 
AITH 
OPPORTUNITY
Your health will be better since doctors can now use
the voice of the atom
DOCTORS have long wanted to learn more about the
human bloodstream—how it supplies nourishment . . .
defends against disease . . . becomes diseased, itself.
THAT WISH IS REALITY today, because atomic energy
has given a voice to certain of nature's elements. When
these eleinents are exposed to the powerful radiation of
splitting atoms, they become radioactive, themselves,
and are called radioisotopes. The radiation they give
off can be detected and heard with special instruments.
Now doctors introduce isotopes of iodine, iron,
sIdium, or other elements into the bloodstream. Their
course can then be followed to determine the location
and nature of the trouble. Isotopes are also becoming
increasingly important in actually treating ailments.
ISOTOPES are being used in similar fashion by indus-
try and agriculture to analyze materials, measure wear,
control processes, and to help answer mysteries of how
plants absorb nourishment from the soil and how it
affects their growth and health.
THE PEOPLE OF UNION CARBIDE operate, under
Government contract, the Oak Ridge National Labora-
tory, the Nation's chief source of radioisotopes, as well
as the huge atomic materials plants at Oak Ridge and
Paducah.
STUDENTS AND STUDENT ADVISERS: Learn more about career
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS,
GASES, and PLASTICS. Write for booklet 5E-2.
UNION CARBIDE
AND CA R B ON CORPORATION
30 EAST 42ND STREET me NEW YoRK 17, N. Y .
In Canada: UNION CARBIDE CANADA LIMITED
UCCs Trade-marked Products include
SYNTHETIC ORGANIC CHEMICALS PRESTONE Anti
-Freeze
Dynel Textile Fibers ELECTROMET Alloys and Metals
LINDE Silicones BAKELITE, VINYLITE, and KRENE Plastics
EVEREADY Flashlights and Batteries PREsT-O-LITE Acetylene
HAYNES STELLITE Alloys UNION Carbide LINDE Oxygen
NATIONAL Carbons ACHESON Electrodes PYROFAX Gas
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Lt. Col. Clifford Cross
Dr. Warren Clauson
Five new men have been added to
Rose's teaching staff for the present
year. Two have been added to the
chemical engineering department and
one each in the drawing, military,
and chemistry departments. Dr. War-
ren Clauson, professor in chemical
engineering, holds three degrees from
Illinois Institute of Technology and
is a member of Sigma Xi Honorary
Fraternity. A native Chicagoan, Dr.
Clauson, has worked for such con-
cerns as L. R. Kerns Company and
Bell & Howell. A veteran of World
War II, he served from 1944 to 1946
with the United States Navy.
The second addition to the chemical
engineering department, Jack Fare11,
needs little introduction to many
Rose students and alumni. Jack hails
from South Bend, Indiana, and gradu-
ated from Rose Poly in 1954. Since
that time he has completed the course
work for his Master of Science de-
gree at Purdue, and gained industrial
experience with E. I. duPont de
Nemours and St. Joseph Lead Comp-
any.
In the engineering drawing depart-
ment, Tom Gurbach has been added
to assist Mr. Baughman and Mr.
Tinker. Mr. Gurbach is a native of
Vigo County, where he attended
Glenn High Schcol. He received from
Indiana State Teachers College in
1952 his B.S. degree and in 1955 his
M.S. degree. He has taught in the
United States Army and been em-
ployed by Allis-Chalmers Mfg. Com-
pany. Among the organizations to
which he belongs are Epsilon Pi Tau,
Honorary Industrial Education Fra-
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ternity, and Phi Delta Kappa, Honor-
ary Professional Education Frater-
nity.
Lt. Col. Clifford Cross has replaced
Col. Jacobs as head of the military
department. Col. Cross graduated
from the University of Wyoming in
1932 and did graduate study at the
University of Colorado. His diversi-
fied career features employment with
Producers and Refiners Corp. from
1932 to 1934; the U. S. Bureau of Re-
clamation from 1934 to 1941; and U.S.
Bureau of Public Roads from 1941 to
1942. He entered the United States
Army in 1942 serving until 1945. Fol-
lowing World War II he was asso-
ciated with the Edw. F. Hale Com-
pany from 1946 to 1948. In 1948 Col.
Cross re-entered the United States
Army. Since that time he has been
decorated for construction work per-
formed in Far East Theater of Opera-
tions and has completed his third
overseas tour in the Far East.
The fifth replacement, Keith Nel-
son, has taken over for Frank Guth-
rie in the chemistry department while
the latter is engaged in graduate
work at Indiana University. Mr. Nel-
son is a newcomer to these parts
having spent most of his life in the
flatlands of the Dakotas. Planning
a career of music teaching, he re-
ceived his Bachelor of Arts Degree
in Music in 1953 at Concordia Col-
lege. However, interested also in
chemistry, he later decided on a ca-
reer of instructing in that field. In
1955 he received a Master of Science
degree in organic chemistry from
North Dakota Agriculture College.
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By Jack Foltz, jr., ch.e.
Jack Farel I
—
Tom Gurbach
Keith Nelson
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McDonnell "Voodoo", the most powerful jet fighter ever built in America.
MECHANICAL ENGINEERS are concerned with
many phases including experimental testing
and development, mechanical design, stress
and vibration analysis, combustion research,
heat transfer and nuclear reactor development.
AERONAUTICAL ENGINEERS work on innumer-
able internal and external airflow problems
concerned with design, development and
testing of aircraft powerplants. Some who
specialize in analytical engineering forecast
engine-airplane combinations a decade in
advance of design.
ELECTRICAL ENGINEERS directly contrib
their specialized skills to the analysis
development of controls, systems and spe
instrumentation. An example is the "Plot
mat" which automatically integrates and pl
pressures, temperatures and air angles
performance testing.
An aircraft powerplant is such a complex machine
that its design and development
require the greatest variety of engineering skills.
Pratt & Whitney Aircraft's engineering team
has consistently produced
the world's best aircraft engines.
The best planes are always designed
around the best engines. Eight of the most
important new military planes are powered by
Pratt & Whitney Aircraft J-57 turbojets.
The first two jet transports in the United States
will use J-57s. Further, no less than
76 percent of the world's commercial air transports
are powered by other Pratt& Whitney Aircraft powerplants.
Such an enviable record can only be built
on a policy which encourages, recognizes and
Iewards individual engineering achievement.
PRATT & WHITNEY AIRCRAFT
EAST HARTFORD 8, CONNECTICUT / o
and builder
f aircraft
designer
foremost
World's
engines
Division of United Aircraft Corporation
CHEMICAL ENGINEERS, too, play an important
role. They investigate the chemical aspects of
heat-producing and heat-transferring mate-
rials. This includes the determination of
phase and equilibrium diagrams and exten-
sive analytical studies.
METALLURGISTS investigate and develop high
temperature materials to provide greater
strength at elevated temperatures and higher
strength-weight ratios. Development of
superior materials with greater corrosion
resistance is of major importance, especially
in nuclear reactors.
WORLD'S MOST POWERFUL production air-
craft engine. This J-57 turbojet is in the
10,000-pou:A thrust class with considerably
more power with at terburner.
By Carson W. Bennett and Nina J. Mahaffey
"Read, mark, learn"
The library wishes to extend its
annual welcome to all students to
come in and use its resources. We are
justly proud of our collection and
hope you will make good use of it.
While most of our books and periodi-
cals are technical in nature, you will
find at least a smattering of informa-
tion on almost any subject and we
also have a good fiction section. Come
in and look around!
Here is a list of books which may
prove helpful to you in making this
year of study a success:
Agg, T. R.—The Preparation of En-
gineering Reports.
Baker, R. P.—The Preparation of
Reports
Ball, John—Report Writing
Crawford, C. C. — Methods of
Study
Crawford, C. C.—The Technique
of Study
Crouch, W. G.—A Guide to Techni-
cal Writing
Gaum, C. G.—Report Writing
Headley, L. A.—How to Study in
College
Hendricks, King—Technical Writ-
ing
Hilbish, F. M. A.—The Research
Paper
Jones, E. S. — Improvement of
Study Habits
Linton, C. D.—How to Write Re-
ports
Miller, W. J.—Engineers as Writers
Rickard, T. A.—Technical Writing
Smith, Samuel—Best Methods of
Study
Staton, T. F.—How to Study
Stevenson, B. W.—English in Busi-
ness and Engineering
Ulman, J. N.—Technical Reporting
Weil, B. H.—The Technical Report
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FROM THE NEW BOOK SHELF
The Crime of Galileo, by Giorgio de
Santillana
In this brilliantly exciting book,
tense with the electric atmosphere of
a good detective novel, Giorgio de
Santillana, distinguished historian of
science, re-creates for the first time
the full drama of Galileo's ill-starred
encounter with the Inquisition.
This is Galileo's personal story and
the vivid story of the age in which
he lived. Here is Rome, the Eternal
City, alive with the personalities and
the vital issues that animated its
streets. Here are the learned School-
men who made its doctrine so re-
markably assured. Here are the
scheming preferment-seekers, the
petty nobles, great lords, and shrewd
churchmen who sometimes enhanced,
sometimes plagued, the advance of
knowledge. Here are the trouble-
makers, informers, and double agents
who inevitably infest a seat of power.
And here is the great scientist as his
contemporaries knew him—equally
accomplished at tending a vineyard,
at composing an elegant verse, or at
the habit of philosophic speculation
that earned him immortality.
The author sets forth with striking
clarity the events which preceded and
followed Galileo's trial. By revealing
grave irregularities in the procedures
themselves he achieves a very dif-
ferent version of the story than that
commonly accepted and unearths a
conspiracy as its moving force.
The Accident, by Dexter Masters
This is the story of the eight days
it took a man to die at Los Alamos
in 1946 while the doctors of the na-
tion watched him. More than that,
it is the novel of the post-war years
that had to be written, for one theme
in our time overshadows all the rest
—the making and the using of the
atomic bomb.
What of the men who made the
bomb? What of their hopes and
dreams, their ambitions and doubts?
What of the demands of security and
their separation from their families
and the women they loved?
Were such things on Louis Saxl's
mind when his sure hands slipped?
He did not want to die; he was very
much in love with a girl who called
to him from the world outside the
walls of Los Alamos. But a necessary
experiment went wrong, and there
was an accident. Was it really un-
avoidable?
The Day the Century Ended, by
Francis Irby Gwaltney
Violence and brutality are here in
large measure, as is true of any book
with war as its central experience,
but for all its shocking sights and
sounds (the battle scenes are among
the best ever written) there is a ma-
ture appreciation of human beings as
people, not types, that gives a fresh
reality and immediacy found all too
rarely. Extremely exciting as action
narrative, the book is also, in a long
flashback, one of the most gentle and
appealing love stories of recent fic-
tion.
The narrator, Sam Gifford, is slow-
ly cracking under the unbearable
strain of Pacific island warfare, and
as the war nears its close, has been
sent to a company of misfits on
Luzon as punishment for trying to
kill an officer — with provocation.
Amidst some of the most vicious en-
gagements of the war, he reflects
upon his idyllic childhood and his too
brief time with his lovely wife. Like
thousands of others, he realizes that
nothing will ever be quite the same
as it was. For better or for worse, he
will be different.
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FZCA's New Orthophonic HI'Iigh Fidelity Sound
Opens a New World of Music
From Ceylon to Chile, people of the
world can now enjoy a wonderful new
kind of recorded music.
This is made possible by RCA's de-
velopment of New Orthophonic Sound
that weds the beautiful tone of RCA
Victor records with the superb perform-
ance of new high fidelity "Victrola"
phonographs. Born of RCA's acoustical
and electronic research, New Ortho-
phonic Sound reproduces a noticeably
wider range of sound frequencies, per-
fectly balanced for musical realism.
The experience and skill behind this
achievement are inherent in all RCA
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products and services. And continually,
RCA scientists at the David Sarnoff
Research Center in Princeton, N. J.,
are working toward new thresholds of
"Electronics for Living" — electronics
that make life easier, safer, happier.
WHERE TO, MR. ENGINEER?
RCA offers careers in research, development,
design, and manufacturing for engineers with
Bachelor or advanced degrees in E.E., M.E.
or Physics. For full information, write to:
Mr. Robert Haklisch, Manager, College Re-
lations, Radio Corporation of America,
Camden 2, N. J.
RADIO CORPORATION OF AMERICA
ELECTRONICS FOR LIVING
NEW ORTHOPHONIC HIGH FIDELITY
"VICTROLA" PHONOGRAPH, $129.95
With Panoramic Speaker System — 3 speak-
ers scientifically angled to diffuse sound
throughout room. Mahogany or modern oak
finish. Legs optional, extra. Model 6HF5.
Other high fidelity instruments to $1600.
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Lambda Chi Alpha
Theta Kappa is starting out the year
with a new look on the old scene.
Several of the men returned to school
a week early and redecorated part of
the house. The major improvements
include new paint downstairs, and
new paint and linoleum in the 
chen. New drapes, thanks to the ef-
forts of our house mother, Mrs. 
son, will soon complete the job.
Footballs are once more flying
around the house in anticipation of
the approaching season. This year the
Lambda Chi's on the football team in-
clude Bill Payne and Capt. Terrell
Vanover, while Norb Failing is once
more a varsity manager. Another fine
intramural team is expected this
year, with most of last year's IF
league runners up returning, includ-
ing "Strong-arm" Brown and a num-
ber of his top receivers.
During the summer no pins were
lost, but a number of brothers took
the final plunge, and were married.
Our congratulations and best wishes
toTerry Webster, Don Snape, Jack
Hughes, George Ross, Bud Hall, Jack
McDonald, and to Dave Hackett, soon
to join the group of old married men.
Jack Shumate
Sigma Nu
Beta Upsilon is looking ahead to a
fine season. There are 20 men living
in the house and 34 eating there. In
preparation for this, a group of ac-
tives and pledges came to school a
week early and painted the study
rooms on the second floor. Thanks
to Gil Kovener and his father, the
attic sleeping quarters are nearly
complete with the exception of pa
ing.
%
There are five men in the chapter
who have gone out for varsity foot-
ball. They are Carl Cunningham, Ar-
thur Sutton, Richard Irey, Ray
Fisher and Owen March who is also
Co-Captain of the team.
The fraternity is working on a good
Interfraternity football team in hopes
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of keeping the trophy for the second
straight year. The team is managed
by Richard Light and is quarter-
backed by George Rezek again this
year.
This year Beta Upsilon is plan-
ning for the biggest homecoming
ever. We plan to have Open House
both Friday and Saturday nights of
Homecoming and plan th make it as
pleasant as possible for our returning
Alumni. On Sunday, October 9, the
fraternity plans to initiate seven
pledges into the Fraternity in the
presence of bath actives and alumni.
Over the summer, Joseph Leppert
was married to the former Miss Mary
Jo Zoderer and a pledge, Joe Beckes,
was married to the former Miss
Beverly Ann Singleton. The engage-
ment of Philip Boller to Miss Sue
Miller was also announced. The
Chapter congratulates all these men
and wishes them luck in the future.
George B. Smith, Jr.
Theta Xi
This fall William Scharpenberg, Al
Merrelli, Joe Pejril, Walter Schramn,
Gene Mrava, Ted Solmundson, 
liam Waggener, Jack Wilcox, Gene
Blastic, Jerry Blickhahn, Bill Bock,
Bob Coma, Ray Grompf, and James
Tobias returned to classes and and
to uphold the spirit of Theta Xi.
Among those returning to the ranks
are plelges Robert Scholle and David
Bailey, both Soph. C. E.
Our heartiest congratulations were
given WamScharpenberg who be-
came engaged to Miss 
•
Sue Griffey,
and to Al Merrelli who became en-
gaged to Miss Carolyn Sue Trimble.
We took time out from getting
settled in the house and at school
to elect new officers. 'Those elected
were: Gene Mrava, President; Al
Merrelli, Vice-President; William
Waggener, Treasurer; Gene Blastic,
House Manager; Bob Coma, Junior
House Manager; and Jerry Blick-
hahn, Corresponding Secretary.
For the next few weeks we are
going to have our noses to the grind
stone planning our homecoming 
play and open house on the Friday of
Hornecomirig.
Tribute was paid to Joe Buscher
(June '54) at the Honor Day Assemb-
ly on October 6. Joe was killed in a
trang accident at Fort Belvoir, Va.,
last November. A beautiful 30"
trophy was awarded in his honor to
the outstanding pledge of 1955. The
recipiant was Gene Blastic. An im-
pressive dedication speech was made
byMoench, and the
trophy was presented by Joe's
mother. We at Theta Xi plan to make
this tribute an annual affair in honor
of a well loved friend and brother.
Jerry Blickhahn
Alpha Tau Omega
The local chapte of Alpha Taus
were well represented this summer
at the Alpha Tau Omega National
Officers Conclave which was held at
Bolder, Colorado, August 21 to 26.
Carter Smith, the Worthy Master,
and Frank Eppert attended.
Congratulations are due Brother
Kenneth Hannum who was married
to the former Miss Susie Garmong on
September 17.
Jeff Potter is out for varsity foot-
ball and brothers Kennedy, Bitner,
and Pebworth are serving as mana-
gers.
Perhaps the outstanding activity
of the year so far for our fraternity
concerned the spontaneous volunteer-
ing of the actives in painting the fra-
ternity house. As a result of this co-
operation the house has been painted
a light grey trimmed in shutter
green.
With th W. M. setting the pace,
five Taus gave up their pins to more
pleasant surroundings this summer.
Those who were pinned were: Carter
Smith to Phyllis Miller, Ron Mere-
dith to Roberta Cole, Tom Reece to
Nancy Waymire, and John Kasse-
baum to Janet Pryor.
By Jack Foltz
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Build your future on these
3 Growth Industries...
Mr HERE IS much talk today about growth companies. Allis-
. Chalmers is one of them, supplying machinery for three
basic industries—manufacturing, construction and power.
Therein lies an opportunity for you, since Allis-Chalmers
builds many types of equipment.
. . . for a manufacturing industry that must increase output $3.5
billions by this time next year.
. . . for the construction industry that is destined to spend many
billions of dollars on highways in the next ten years.
. . . for the electric power industry that will double its capacity
by 1956.
Here's what Allis-Chalmers offers to Young Engineers:
A graduate training course that has been a model for industry
since 1904. You have access to many fields of engineering:
Electric power, hydraulics, atomic energy, ore processing.
There are many kinds of work to try: Design engineering,
application, research, manufacturing, sales. Over 90 training
stations are available with expert guidance when you want it.
Your future is as big as your ability can make it.
Or, if you have decided your field of interest and are well
qualified, opportunities exist for direct assignments on our
engineering staff.
In any case—learn more about Allis-Chalmers. Ask the A-C
manager in your territory, or write direct to Allis-Chalmers,
Graduate Training Section, Milwaukee 1, Wisconsin.
MANUFACTURING — There are 51 Allis-
Chalmers motors in this lineup of machine tools
designed for high automobile production.
CONSTRUCTION—Crushers like these from
Allis-Chalmers process the enormous quantities of
aggregate for the booming construction industry.
POWER GENERATION—Allis-Chalmers is
helping meet growing power demand with equip-
ment such as this 150,000 kva transformer.
ALLIS-CHALMERS Plants and Sales Officesall over the World
OCTOBER, 1955 Page 25
ALUMNI NEWS
15 Mayrose, Herman E., M.E.,
Professor in University of De-
troit Engineering School, was recent-
ly elected chairman of the Detroit
Section of the American Society of
Mechanical Engineers.
16 Spencer, Warren R., C.E., of
Fayetteville, Arkansas, died in
March, 1955. Holding the A.B. de-
gree from Indiana University in 1912
and the M.S. degree from Iowa State
in 1926, Mr. Spencer was Professor
of Civil Engineering at Arkansas
University. He will be remembered
by some of the older Rose grads as
an Instructor in Mathematics and
Civil Engineering at Rose from 1916-
1918.
j 9 Miller, Emmet L., Ch. E., who
was a partner in the Terre
Haute M M Construction Company,
died March 31, 1955.
'20 Reinmann, Frank L., M.E., of
Michigan City, Indiana, died in
August. At the time of his death Mr.
Reinmann was manager of Electrical
Production with the Northern Indi-
ana Public Service Company.
'21 Tilley, Robert L., C.E., San
Francisco, died of a heart at-
tack July 12, 1955 while attending
a town board meeting in Burlingame,
California.
A veteran of both World Wars,
Mr. Tilley was a consulting engineer
at the time of his death at the age
of 57.
'24 Schahfer, Rollin M., E.E., chief
engineer for Northern Indiana
Public Service Company was elected
vice president in charge of engineer-
ing.
'26 Crane, Paul E., M.E., of-Phila-
delphia, died recently in Nor-
ristown, Pa. Mr. Crane was a buyer
for the Sun Oil Company of Phila-
delphia, having been with the firm
for the last 20 years.
'26 Dreher, Carl E., E.E., manager
of the Coca-Cola Bottling Com-
pany plant at Geneva, New York,
died August 4, 1955 at the age of 51
as the result of a heart attack.
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By John Bizal, jr., ch.e.
'28 Berry, George L., c.e.; former
manager of the plant and produc-
tion engineering department for the
Ford Motor Company's steel division
in Detroit, became chief engineer for
Jones & Laughlin Steel Corporation.
'39 Noel, William M., M.E., was
appointed assistant Superinten-
dent of Equipment, Chicago Plant of
the Campbell Soup Company on May
16, 1955. First employed by Standard
Brands, Inc. in Terre Haute, Mr.
Noel has been with Campbell's since
1948 when the V-8 Plants were ac-
quired by Campbell's.
'41 Phelps, Robert D. M.E., vice
president of the Phelps Manu-
facturing Company in charge of sales
was recently chosen as a director at
the Nation Trade Arganization meet-
ing held in Chicago. Mr. Phelps was
appointed director of the Point-of-
Purchase Advertising Institute, and
will hold office for two years.
'41 Dreher, Joseph W., E.E., has
been appointed manager of
engineering administration in the
General Electric Cathode Ray Tube
Sub-Department at Syracuse, New
York.
F'43 Coltrin, Gene A., C.E., now
holds the position of Super-
visor of Product Engineering for the
Sylvania Electric Company, Inc. at
Altoona, Pa.
'46 Kylander, Robert L., Ch. E.,
has recently been promoted to
Staff Engineer for Continental Oils,
petrochemical department, in Hous-
ton, Texas.
'47 Bashe, Charles J., E.E., M.S.,
Purdue '49, has been promoted
to the position of Assistant to the
Director of Product Design with In-
ernation Business Machines Corpor-
ation. In his new position, Mr. Bashe
will be responsible for coordinating
all data processing machines engi-
neering activities.
'47 Plenge, William H., E.E., was
recently promoted to works
engineering manager and permanent-
ly assigned to the Vicksburg works
of the Spencer Chemical Company.
Mr. Plenge has been with Spencer
since 1953, serving as process engi-
neer.
'48 Freers, Howard P., M.E., is
now assistant Section Super-
visor in the Mercury Car Engineer-
ing Office of the Ford Motor Com-
pany.
'48 Mitchell, John M., Ch. E., has
taken a job as shift foreman
with the B. F. Goodrich Chemical
Company in Paducah, Kentucky.
'49 Reed, Albert W., has been ap-
pointed Acting Chief Engineer
with Thomas and Skinner Steel
Products Company of Indianapolis.
Mr. Reed has been with the firm
since December, 1952.
'50 Alsman, William H., M.E., has
recently taken a job as Main-
tenance Foreman with the Southern
Indiana Gas and Electric Company
at Evansville, Indiana.
'51 Rinker, Robert G., Ch.E., a
graduate student at the Cali-
fornia Institute of Technology was
recently elected to associate member-
ship in the Caltech Chapter of the
Society of Sigma Xi. Such election
to the national honorary society for
the promotion of research in pure
and applied science recognizes dem-
onstrated capacity for research or
high caliber.
'52 Miller, Robert C., C.E., who is
an assistant engineer with the
Henry J. Kaiser Construction Com-
pany, has been transferred from
Richland, Washington to Chalmette,
La.
'52 Perona, Joseph J. Ch.E., re-
cently married Miss Martha
Pauline Martz of Terre Haute. Mr.
Perona is now working toward his
doctorate in chemical engineering at
Northwestern University. The couple
will live in Evanston.
'55 Hajjar, Abraham L., Ch. E. -
M.S., has joined the staff of
American Cyanamid Company's
Stamford, Connecticut Research Lab-
oratories. Mr. Hajjar has been as-
signed to the Process Development
Department.
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Dr. Ward Kuentzel and Dr. Edmund Field, co-inventors, observe operation of
the new Magne-Dash autoclave in Standard Oil's Whiting research laboratory.
Orders for inventions taken here
MODERN RESEARCH creates a need for brand-
new types of equipment. In petroleum labora-
tories, mixing up some stuff in a beaker usually
isn't the answer. The research pioneer may
have to use high temperatures and high pres-
sures. If he must stir his mixture, he has a
tough job. How can he prevent leakage past
the shaft of the stirrer?
To meet this and other difficult situations,
Standard Oil has set up a "Special Devices
Program". A group of scientists creates the
apparatus needed to solve today's problems.
An example is the Magne-Dash* autoclave.
It has a magnetically operated agitator, and
no external moving parts. Leaks cannot occur.
Research men now use freely the high pres-
sures that lead to new plastics and other new
products.
Like many other inventions made by Stand-
ard Oil scientists to solve our own problems,
the Magne-Dash is licensed for production and
sale by a maker of scientific equipment.
The Special Devices Program is just one of
the creative activities at Standard Oil. Young
scientists find it stimulating to work in such
an atmosphere.
*Manufactured under Standard Oil license by Autoclave Engineers, Inc., Erie, Pa.
Standard Oil Company (wow)STAN DAR D
910 South Michigan Avenue, Chicago, 80, Illinois
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When chamber and test sample are
stabilized at the desired temperature,
a tension load is applied to the sample
and is gradually increased until the
piece of metal breaks. During the
test the temperature of the metal
specimen and also the stress-strain
readings from the sample are record-
ed electrically on graphic charts. In
current experiments, the maximum
stress that can be applied to the 1/4
inch diameter sample is 260,000
pounds per square inch.
In addition to providing basic en-
gineering data necessary to the de-
velopment of such things as low tem-
perature liquid fuel and coolant
storage tanks for guided missiles, Mr.
Wessel said the studies will improve
our understanding of why metals be-
have as they do under various con-
ditions. The fact that low tempera-
ture liquids are being considered for
coolants in guided missiles was dis-
closed in September, 1954, in Bould-
er, Colorado, at the dedication of the
new National Bureau of Standards
Laboratories there.
U.C.L.A. To Have First
Atomic Energy Reactor
Designed For Medical
Treatment And Research
The first atomic energy reactor
specifically designed for medical
treatment and research will be built
for the University of California at
Los Angeles Medical Center by
North American Aviation's Nuclear
Engineering and Manufacturing Di-
vision, it was announced today.
The new reactor will produce gam-
ma rays and neutrons for cancer
therapy, and also has been designed
to serve a variety of additional medi-
cal and non-medical uses. These in-
clude the production of radioisotopes.
and radiation for experimental ster-
ilization and preservation of food and
drugs by nuclear energy.
The reactor, which is expected to
be completed within one year, also
will be available for us by the Atomic
Energy Commission in conjunction
with the Atomic Energy Project at
U.C.L.A. where both classified and
unclassified research in biology and
medicine is carried on.
A working model of the reactor
was demonstrated at a press con-
ference today on the U.C.L.A. cam-
pus near the site where the actual
machine will be installed in a new
underground wing of the University's
Medical Center.
Designed to operate at a power
level of 5 kilowatts, with a maximum
power of 50 kilowatts, the medical
reactor will produce a high intensity
of neutrons, subatomic particles
available only from a nuclear reactor
in the large amounts required for
medical therapy and other atomic
research. Gamma rays produced by
REACTOR CONTROL
RODS AND MOTORS
REACTOR CORE
RADIOISOTOPE
PRODUCTION
FACILITIES
REACTOR UTILITY ROOM
the reactor will be of greater in-
tensity than those produced by 50
pounds of radium.
The reactor's atomic fuel is to be
obtained on loan from the AEC, and
will consist of about four gallons of
uranyl sulphate solution, highly en-
riched in Uranium 235, contained in
a one foot stainless steel sphere, or
core.
It is the "splitting up" or fissioning
of the Uranium 235 atoms in the solu-
tion which provides the gamma rays
and neutrons for medical treatment
and other nuclear research. The core
will be located inside a 5 x 5 x 8 foot
stack of graphite bars, shielded by
five feet of high density concrete.
(Continued on Page 30)
EXPERIMENTAL OPENING TO CORE
NEUTRON BEAM MODERATING TANKS
REMOTELY OPERATED DOOR FOR NEUTRON
OR GAMMA RAY BEAMS
TAP
Si
Akil ill/INIF
CONCRETE SHIELDING
Atomic Medical Reactor
IRRADIATION ROOM
Page 28 THE ROSE TECHNIC
°Another page for YOUR BEARING NOTEBOOK
How to keep cutters aligned on
high-speed coil slitter
Tapered design lets
0 Timken bearings take both
radial and thrust loads
Because of their tapered design, Timken bearings can
take radial or thrust loads or any combination. And
because the load is carried along a full line of contact
between rollers and races, Timken bearings have extra
load-carrying capacity.
Company engineers had the problem
of keeping the cutters on this Stamco
Coil Slitter operating accurately at
high speeds. It meant keeping them in
rigid, positive alignment. To take the
heavy combination of radial and thrust
loads required, they specified mount-
ing the cutter arbors on Timken!'
tapered roller bearings.
Want to learn more about bearings
or job opportunities?
0 TIMKEN
1 RADE-MARK REG. U. S. PAT. OFF.
TAPERED ROLLER BEARINGS
Some of the engineering prob-
lems you'll face after graduation
will involve bearing applications.
For help in learning more about
bearings, write for the 270-page
General Information Manual on
Timken bearings. And for infor-
mation about the excellent job
opportunities at theTimken Com-
pany, write for a copy of "This
is Timken". The Timken Roller
Bearing Company, Canton 6, 0.
NOT JUST A BALL 0 NOT JUST A ROLLER cm THE TIMKEN TAPERED ROLLER
BEARING TAKES RADIAL AND THRUST AD- LOADS OR ANY COMBINATION
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Radiation ports will lead from the
core to a patient treatment room,
laboratory, and another room where
research on animals can be per-
formed. An access port will permit
materials to be irradiated in a chan-
nel leading inside the core itself
where radiation will be the strongest.
The underground reactor wing
housing the complete installation will
be about 45 feet wide, 60 feet long,
and 27 feet high. Welton Becket and
Associates have been named archi-
tects.
Rate of fission will be adjusted by
control rods made of boron which
can be moved in and out of the core
area. Boron absorbs neutrons, thus
when the rods are near the core neu-
trons are "soaked up". As the Urani-
um 235 atoms are split when hit by
neutrons, fission will stop when the
neutrons are caught by the boron
rods.
The solution type reactor will be
self-contained, with no radioactive
particles, fumes or smoke being ex-
hausted into the atmosphere or public
disposal systems.
Either gamma rays or neutrons can
be obtained from the reactor for ca-
cer treatment. While both are radi-
ated from the reactor during the fis-
sion process, gamma rays or neu-
trons can be selected by use of special
shielding equipment between the pa-
tient's room and the reactor core.
The size of the radiation port can
also be varied to provide radiation
in the required amounts or intensi-
ties.
Cool Calculation!
The more than 5,000 electronic
tubes in the Univac — Remington
Rand's electronic computer — being
installed at the Franklin Life In-
surance Co., Springfield, Ill., produce
over 400,000 BTU of heat per hour.
This is enough to heat 20 average-
size six room homes!
To maintain adequate operating
temperatures, a Worthington liquid
chiller refrigeration unit will furnish
cooling equivalent to 60 tons of ice
per day!
The installation is one of the first
for private commercial use.
Offset Plate Can Be Made
In One Minute With Kodak
Verifax Copier
Low-cost, offset printing plates for
office-type duplicators can be pro-
duced in one minute by a method an-
nounced today by Eastman Kodak
Company.
The new method employs the
Kodak Verifax Copier, an office
photocopy machine now widely used
for making quick copies of letters,
reports, and other business papers
where a limited number of copies is
required. By using a new type di-
rect-image paper plate in place of
the copy paper ordinarily used, a
master is produced which can be
placed on an offset duplicator for
printing hundreds of copies. The en-
tire operation is carried out under
normal room illumination.
Any typed, printed, drawn, or
written original may be copied by the
new method. Printed pictures from
coarse-screen newspaper clips may
be reproduced.
A paper plate suitable for use with
the new method is now on the
market. The Polychrome Corporation
of Yonkers, New York, has an-
nounced the Polychrome V-Kote
Plate and V-Kote Etch, a special
solution which replaces the etch ordi-
narily used to prepare plates for off-
set duplicating.
An accessory unit for convenience
in rolling the plate into contact with
the Verifax matrix will be made
available by Kodak at a later date.
Total materials cost for producing
a plate by the Verifax method is only
18 cents. The speed of the new
method makes possible substantial
savings in labor costs over other
methods, and means that the advan-
tages of photographic plate making
are now possible for even the smallest
businesses, according to a Kodak
spokesman.
New Film and Slide System
Developed by GE
The General Electric Company an
nounced that it is now in commercial
production of a new film and slide
system for television stations.
Designed primarily for color film
and slide programming, the new sys-
tem may be installed initially to
handle monochrome film and slides.
Additional components can then be
added at a later date for program-
ming color film and slides.
Installations of the ne
are expected to begin wi
forty-five days at tele
throughout the countr
equipment
thin the next
vision stations
y.
Originally announced in May, 1954,
the new GE film and slide program-
ming equipment for both local sta-
tions and networks has been under-
going product refinement at Elec-
tronics Park, here, and rigid field
tests at television station KING-TV,
Seattle, Washington.
The new equipment uses a continu-
ous motion projector, developed by
the Eastman Kodak Company for use
with thesystem's electronic flying
spot which is its light source and film
scanner.
Outstanding features of the sys-
tem are its freedom from registra-
tion problems, high light level and
automatic, mechanical and optical,
shrinkage control. These features are
sidered highly desirable because
y allow the broadcaster to pro-
am a wider variety of color film.
According to GE engineers, the
optical system, which uses highly ef-
ficient rotating mirrors, affords many
times more light than any other fly-
ing spot scanner system and gives a
crisper, brighter, cleaner picture with
a minimum amount of noise.
GE engineers have also said that
the effects of dust and dirt, which
cause a "rainlike appearance" on
home sets, present no problem with
the new equipment because the mir-
rors used in the projector are iso-
lated from the film and are not near
the focal plane.
All parts of the GE color film and
(Continued on Page 32)
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Boeing engineers are kept free for creative assignments
'Thanks to draftsmen and engineering
aides, Boeing engineers are free to handle
stimulating projects like this: determin-
ing antenna pmperties in an electrolytic
tank. Results taken with the three-
dimensional plotter will influence the
configuration of "years-ahead" Boeing
airplanes and guided missiles now in the
design stage.
At Boeing, engineers have the same
relationship to draftsmen and engineer-
ing aides that doctors have to technicians
and laboratory assistants. 'The abilities
of a Boeing engineer are fully utilized:
in investigating heat, compressibty and
other pmblems of supersonic flight; in
jet, ram-jet, rocket and nuclear power;
in electronic control of missiles, and much
more—calling for a variety of skills in all
the engineering fields.
This electrolytic tank is one example
of the superb equipment at Boeing en-
gineers' disposal. Other facilities include
the world's most versatile privately owned
winI tunnel, a nevv tunnel under con-
struction, capable of velocities up to
Mach 4, the latest electro•nic computers,
and splendidly equipped laboratory and
test equipment in the new rnulti-naion-
dollar Flight Test Center.
Achievements of each Boeing engineer
are recognized by regular, individual
merit reviews, and by promotions from
within the organization. Boeing offers
exceptional career stability and growth:
this soundly expanding company now
employs more than twice as many engi-
neers as at the peak of World War II.
Of technical graduates at Boeg,in 30%
are mechanical engineers, 24% electrical,
19% aeronautical and 9% civil engineers.
The remainder are chemical, metallurgi-
cal, and other kinds of engineers, and
I hysicists and mathematicians with ad-
vanced degrees.
In planning for your professional ca-
reer, look to Boeing for a truly creative
job. Begin now to prepare Si a place
on one of Boeing's engineering teams in
design, research or production.
For further Boeing career information
consult your Placement Office or write:
RAYIAOND J. B. HOFFMAN, Admin. Engineer
Boeing Airplane Company, Wichita, Kansas
A rgi FEZA/41
Aviation leadership since 1916
SEATTLE, WASHINGTON WICHITA, KANSAS
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slide system were designed in build-
ing block form. The blocks include a
film scanner, a slide scanner and a
scanner channel.
The block design allows a TV sta-
tion to build its local color film pro-
gramming facilities one step at a
time. The scanner channel is com-
mon to both the color film and slide
equipment. Initially, a broadcaster
can install the scanner channel and
color slide system for local color ad-
vertising. At a later date, the color
film originating equipment can be
added and will form an integral part
of his original color slide installation.
Continuous Motion Projector
The continuous motion projector,
on which the new system is based,
represents a notable achievement in
the art of projecting color film. It
makes possible lap-dissolves from one
frame to the next by means of a
unique rotating mirror system.
Color film is inherently more dif-
ficult to televise than black and
white film because it is denser and
has a greater tendency to shrink.
Added to this, is the necessity of di-
viding the light which is transmitted
through the film into the three pri-
mary colors—red, blue and green.
The flying spot scanner system has
long been thought ti be the most ef-
ficient method for projecting light
through both black and white and
color film because it is a controllable
and reliable light source.
In the new GE system, the 16mm.
continuous motion projector uses
highly efficient mirrors which reflect
more than 95 per cent of the source
light. In addition, the new projector
uses a special f: 1.6 projection lens
and system providing even greater
illumination on the color film.
According to GE engineers, the
combination of the flying spot scan-
ner system, the highly efficient mir-
rors and the special f: 1.6 lens is suf-
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ficient to provide ample light for a
clean, bright and crisp picture from
even the most dense and difficult
color film.
The continuous motion projector
uses highly efficient mirrors to cause
the film to appear stationary. This
allows the system to be started or
stopped on any frame without syn-
chronizing the movement of the film
with the field rate before the picture
is telecast.
With the film traveling continuous-
ly at all times, fast pull-down claws
and intermittent sprockets are elimi-
nated. Sprocket hole and film dam-
age is thereby minimized along with
the splicing problem normal with
most intermittent projectors.
Operationally, the equipment has
no difficult color adjustment. Fram-
ing is accomplished by electronical-
ly moving the raster on the scanning
tube rather than manual framing at
the picture gate. Fine framing is per-
formed at the projector control
panel. Coarse framing is set at the
factory and needs no adjustment in
the field.
Each film and slide scanning chan-
nel has its own flying spot scanner
as a light source. This feature in-
sures the broadcaster that the entire
system will not be out of operation
if one of the light sources fail.
Current prices of the new film and
slide scanner system are: $25,500 for
the color scanner channel or $13,000
for the monochrome scanner chan-
nel; $7,000 for the dual 2 x 2 slide
scanner; $18,000 for a film scanner
which includes the continuous mo-
tion projector. The kit for converting
from monochrome to color is priced
at $12,500.
Mount Palomar's
'Horseshoe'
Plastic models of huge movable
parts of powerful generators and
bearings are the subject of concen-
trated study at the Research Labora-
tories of Westinghouse Electric Cor-
poration. Among the demonstration
models is this replica of one of the
two principal bearings, built by West-
inghouse, which support the mam-
moth 200-inch telescope atop Mt.
Palomar, near Pasadena, Calif. Re-
search engineer Howard N. Kauf-
man here moves the 'horseshoe' with
ease as oil is forced into the pads—
or receptacles—from the reservoir
beneath them. Without the oil, fric-
tion between the two surfaces, both
on the model and on the telescope,
would cause the bearing to stick
firmly. Westinghouse engineers de-
signed the flotation method so that
with a film of oil, three-thousandths
of an inch thick, the huge 500-ton
telescope could be moved with a 1/2-
horsepower motor — only slightly
larger than the motor in a washing
machine. This oil flotation process
is the same as is sometimes used in
construction of waterwheel genera-
tors.
Mrs. Gossip: "So your daughter
is about to marry. Do you really feel
she is ready for the battle of life?"
Mrs. Chatter: "She should be.
She's been in four engagements al-
ready."
• •
Experience
is a great teacher
but . .
you can learn more
from books
cheaper and faster
Order your books through
Rose Polytechnic
Book Store
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WiraiItitcasks:
CHARLES A. STICKELS is currently working toward his B.S.E.
degrees in chemical and metallurgical engineering at the Univer-
sity of Michigan. Mr. Stickels is past Editor-in-Chief of the Michi-
gan Technic, vice-president of his student chapter of A.I.Ch.E.,
and a member of several honorary engineering fraternities. His
editorial work has made him especially aware of contemporary
employment questions facing engineering graduates.
John Oliver answers:
JOHN OLIVER, also a University of Michigan
man, received his B.S. in Mech. Eng. in 1938.
Right after graduation, he began working for
Du Pont in the Engineering Section of its Belle,
W. Va., plant. Following this came an assign-
ment as Departmental Engineer in the Wilming-
ton offices, and today John Oliver is again at
Belle—this time as Assistant Plant Manager.
WANT TO KNOW MORE about working with
Du Pont? Send for a free copy of "Chemical
Engineers at Du Pont," a booklet that tells
you about pioneering work being done in
chemical engineering—in research, process de-
velopment, production and sales. Write to
E. I. du Pont de Nemours & Co. (Inc.), 2521
Nemours Building, Wilmington, Delaware.
REG. u. S. PAT. Of r
Ii
BETTER THINGS FOR BETTER LIVING THROUGH CHEM STRY
WATCH "DU PONT CAVALCADE THEATER" ON TV
OCTOBER, 1955
The answer to that is definitely "Yes!", Charlie. We've
employed quite a number of college graduates with
definite military commitments, sometimes knowing that
they could work only a few weeks before reporting for
active duty.
The reason is that Du Pont is primarily interested
in men on a (111!q basis. The fact that they're
temporarily '.III a good reason like 
tary service—isn't any bar to being considered for
employment. After working only one day, an employee
is guaranteed full re-employment rights—that's the
law. But if a man works for Du Pont at least a full
year before joining the service, he gets a bonus of two
months' salary. If he's entitled to a vacation but doesn't
have time to take it before leaving, Du Pont gives him
equivalent pay insthad.
Even if present employment is impossible, Charlie,
we definitely recommend your talking with Du Pont's
representatives—and those of other companies, too.
The very least you'll gain will be valuable background
and some contacts which may be of real benefit to you
Ahen you leave military service.
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Locker Ru
By Bob Bright and Harold Brown
Fall and cool weather bring one's
mind to football, and, although the
Engineers are lacking in experience,
we know they will have plenty of
fight and spirit. Only at center do
the Engineers have experience and
depth with captain Owen March and
Bill Sharpenberg. Bill Stafford is
the only freshman now operating at
center. Bill Payne and Carl Cunning-
ham are the only returning guards;
however Payne has shifted to full-
back. Carl Cunningham should bear
watching as he performed very well
in his first year of organized foot-
ball last year. Bob Jackson, Ronnie
Fenoglio, Jim Neal, Jerry Schmits
and Bill White are the frosh Coach
Brown hopes will develop into fine
linemen. Ray Fisher and Bill Bock
along with freshmen Clarence Mun-
roe, Bill Kucher, and John Fenoglio
are holding down the tackle posi-
tions. The Engineers have no ex-
perience at all at end as Art Sutton
a former guard and Larry Kirts a
former center are returning men at
that position. They are receiving
plenty of help from new men Dave
Staggs, Marlin Trimnell, John Bratt,
Charles Davis, Bob Bradshaw, Bob
Manning, Bill Hess, and Larry
Fisher who are at no disadvantage
since Rose is using a new system
this year.
The backfield, with five returning
lettermen, is the brightest of the dark
stars says Coach Brown. There re-
turning men, Dave Wainscott, Al
Merrelli, Terry Vanover, and Dick
Irey, along with Payne, are doing a
fine job. New backfield men include:
Dick Brown, Max White, Dan Macey,
Dan Mooh, and Carl Kerakovich.
Now is the time to get the
LIFE-LONG
CTISTELL
HABIT!
Your tools of tomorrow should
be your tools of today. When you graduate and start
upon your own career you will find that the top
engineers, architects and designers use CASTELL—
either the famous wood pencil or LOCKTITE Holder
with 9030 lead.
CASTELL is smoother, stronger, lays down greater
depth of graphite on the drawing. It is uniformly
excellent in all 20 degrees, 88 to 10H.
You study in a fine school, taught by outstanding
professors. Does it make sense to work with inferior
tools? Order CASTELL, world's standard of quality,
from your College Store, stationer or art supply store.
c itS Tiez(
the drawing pencil
with the Master Degreet
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ors
Mr. Kelly has a very full intra-
murel program planned again this
year. He will have a sport in full
swing at any time during the year
and promises to keep his bulletin
board filled with notices of games,
scores, and future plans. He has
made up a schedule for the entire
year, and anyone may obtain a copy
from him. The first sport, touch foot-
ball, began September 26, with the
Senior Mechanicals and Senior Elec-
tricals as favorites.
Inter-fraternity football began Sep-
tember 25, with Sigma Nu, last years
champions, as strong as ever. Lambda
Chi, last years second place team, lost
several men through graduation, and
Alpha Tau Omega along with Theta
Xi are much improved over last year
so it promises to be a close race for
the championship.
Hunter, Gillum & Hunter, Inc.
GENERAL INSURANCE
BONDS
Phones C-1400
16 So. 7th St. Terre Haute
S. 
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SKY HOOK • • •
Here is a hook for a hoist —mankind's sinew-sparing
servant. . . as industrially indispensable as its load-lifting
applications are limitless.
Hoists lift steel beams for buildings and bridges, raise
and lower drills and casing for deep-driven oil wells, lift a
bucket of cold water from a country well or a ladle of
molten metal in a mill. . . lighten load-lifting chores for
machinists and miners, loggers and longshoremen, farm-
ers and factory workers.
HOW MANY KINDS?
Consider the many kinds of hoists in use today. . . reeved
with rope, cable, chain . . . powered pneumatically, man-
ually, electrically . . . engineered with gears, pulleys,
pistons, ratchets.
Think how many millions of plans, sketches, models
and mock-ups have contributed to their evolution. The
eyes of a myriad of inventors, engineers and draftsmen
have appraised them. The hands of countless pattern-
makers, tool and die makers, machinists and other
craftsmen have shaped them.
Pulling together is a work method uniquely American.
And, America can work like that because it has an all-
seeing, all-hearing and reporting Inter-Communications
System.
THE AMERICAN INTER-COM SYSTEM...
Complete communication is the function and contribu-
tion of the American business press. . . the industrial,
trade, business and professional publications that are
edited to meet the needs of men in business, science and
industry.
COMMUNICATION IS OUR BUSINESS ...
Many of the textbooks in which you are now studying
the fundamentals of your specialty bear the McGraw-
Hill imprint. For McGraw-Hill is the world's largest
publisher of scientific and technical works.
After you leave school, you will want to keep abreast
of developments in your chosen profession. Then one of
McGraw-Hill's many business magazines will provide
current information that will help you in your job.
A CAREER FOR YOU • • •
To a few 1956 engineering graduates, "McGraw-Hill"
will mean "writing" as well as "reading."
If you are interested in becoming an engineering edi-
tor, write our Personnel Relations Department —now —
about your qualifications for an editorial career.
MCGRAW-HILL
PUBLISHING COMPANY, INC.
OP 330 WEST 42nd STREETNEW YORK 36, N. Y. *
HEADQUARTERS FOR TECHNICAL AND BUSINESS INFORMATION
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Stolen by Frank Potts, sr., m.e. and Carter Smith, sr., m.e.
Reporter: I've got a perfect news
story."
Editor: How come? Man bite a
dog?
Reporter: No, but a hydrant
sprinkled one.
Three polar bears were sitting
on an iceberg.
"Now," said the father polar
bear, "I've got a tale to tell."
"I, too," said the mother polar
bear, "have a tale to tell."
The little polar bear looked up
at his parents and said: "My tail's
told."
Then there was the young bride
who casually commented that her
husband never snored before they
were married, and couldn't under-
stand the roar of laughter that fol-
lowed.
A bee has a stinger .03125 inch
long. The other 24 inches is your
imagination.
A school teacher telephoned the
mother of one of her pupils:
"He swears terribly on the play-
ground, and I just can't make him
stop it," she complained.
"Jes' lak his pappy !" exclaimed
the mother.
"And besides that, he pulls the
girls' hair and slaps them."
"Jas' lak his pappy !" the mother
repeated.
"And further, he steals things
from the other pupils."
"Jes' lak his pappy !" the mother
continued. "Lawdy !—Ah's glad ah
didn't marry that man!"
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Beginner at fishing "Oh, I've got A young Western Kansas lass
a bite! What do I do?" was milking her cow down the road
Her husband: "Reel in your line." a piece when she saw a young man
Beginner: "I've done that. The approaching. She called to her
fish is tight against the end of the father, "Oh father, there is a boy
pole. What do I do next?" coming up the road."
Helpful husband: "Hold it; I'll Her father retorted with, "Get
climb up the rod and stab it." in the house."
She called back, "But he looks
Confucius say: "Modern girl put like one of them Engineers."
up such a false front, man not "Then take the damn cow in too."
realize what he is up against." answered the old gentleman.
The old engineer pulled his favor-
ite steam engine up to the water
tank and briefed the new fireman.
The fireman got up on the tender
and brought the spout down all
right, but somehow his foot caught
in the chain and he stepped into
the tank.
As he floundered in water, the
engineer watched him with a jaun-
diced eye.
"Just fill the tank with water,
Sonny," he drawled. "No need to
stamp the stuff down.
Two colored recruits from the
South were wide-eyed their first
day in an Australian port, among
the international troops stationed
there. But the climax was attained
when they saw coming down the
road two Highland Scots in the
swinging step they use, their kilts
swaying about their knees.
"Joe," one colored boy whispered,
"do you see what I see? Or is I
Parson: Goodbye and God bless dreamin'?"
you. Be careful that the rowdies "You're awake," the other said
in town don't play tricks on you. comfortingly. "That's just some of
Newlyweds: Don't worry, Par- that famous Middlesex regiment
son, they won't catch us napping. we's heard about."
Engineer: "Going around with
women a lot keeps you young."
2nd Engineer: "how come?"
Engineer: I started going around
with women when I was a freshman
two years ago, and I'm still a fresh-
man.
A Chinese visitor was heard to
observe: "Funny people you Ameri-
cans. You take a glass and put
sugar in it to make it sweet and
lemon to make it sour. Then you
put whiskey in it to make it hot
and ice to make it cold. And then
you say, "Here's to you," and then
you drink it yourself."
"Shay, Lady, you're the homliest
woman I ever saw."
"Well, you're the drunkest man
I ever saw."
"I know, lady, but I'll get over it
in the morning."
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put
yourself in
his place
A year ago he was knee-deep in textbooks,
plugging for his B.S. Tonight he's on his
way to Vancouver, or Miami, or Portland,
Maine. Tomorrow he'll help an Alcoa cus-
tomer make a faster ship, a stronger shovel,
a lighter highway trailer.
In Alcoa laboratories, plants and sales
offices from coast-to-coast, ambitious young
Sales Development Engineers are helping
to make aluminum more useful, in more
ways, to more people. We need more men
just like them to help us meet ever-growing
demands for Alcoa Aluminum . . . Alcoa
"know-how".
Maybe you are already thinking about
trading your textbooks for a position in
production supervision, industrial research
or sales engineering. Tell us about it, give
us an idea of your background in Chemical,
Electrical, Mechanical, Metallurgical or
Industrial Engineering.
Good men go places fast with Alcoa, in
their daily associations with leaders in the
aluminum industry. Right now it may be
quicker than you think from a seat in the
classroom to your career with Alcoa. Why
not find out?
Your Placement Director will be glad to
make an appointment for you with our
Personnel Representative. Or just send us
an application, yourself.
ALUMINUM COMPANY OF AMERICA, 1825
Alcoa Building, Pittsburgh 19, Penna.
ALCOA
ALCOA)
•
iftlk P PLA ?
ALUMINUM COMPANY OF AMERICA
ALCOA ON TV brings the world to your armchair with "SEE IT NOW featuring Edward R. Murrow. Tuesday evenings on most CBS-TV stations.
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•He: Girlie, I have a confession
to make. I'm a married man.
She: Gawd! You had me fright-
ened. I thought you were going to
say this car didn't belong to you.
"I put my husband in the hos-
pital on account of his knee."
"Water on it?"
"No, private secretary."
Wife (to husband sneaking up-
stairs) : "Is that you dear ?"
Husband: "It had better be me."
The gambler bet his girl five dol-
lars she wouldn't marry him. She
called him, and raised him five.
Salesman: "Well — goodbye,
Baby, I'm going out of town for
a few days ; what's your phone
number ? I'll call you up when I
get back."
New Girl Friend: "Plaza 4144,
and if a man answers—you stayed
away too long.
Overheard in a dimly lighted
night club : "Hands off, Columbus,
you've discovered enough for one
night."
There were two girls attend-
ing an art exhibit one afternoon
when one suddenly grabbed her
friend by the arm, and pointing to
a particularly daring canvas, ex-
claimed: "Why Mabel, that is a
portrait of you. I didn't know you
poseI in the nude."
"I don't, came the grim reply.
The rat must have painted it from
memory."
"What do you do for a living ?"
"I paint men and women."
"Ah, a portrait painter."
"No, a specialist. I paint 'Men'
on one door and 'Women' on the
other."
They laughed when he sat down
at the piano, but when the little
blonde gave him the key to A flat,
how he accompanied her.
Woodridge Motor Court
ON U.S. 40 — 1 MILE
WEST OF ROSE POLY
PHONE C-1808
Terre Haute, Indiana
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The legend is told that in the
days of ancient Rome an officer,
called away to the wars, locked his
beautiful young wife in armor and
gave the key to his best friend,
with the admonition: "If I don't re-
turn in six months, use this key. To
you, my dear friend, I entrust it."
He then galloped off to the wars.
Ten miles away from home, he
saw a cloud of dust approaching
and waited.
His friend, on horseback, gal-
loped up, saying: "You gave me
the wrong key."
Father: I think I'll go downstairs
and send daughter's young man
home.
Mother: Now dear, remember
the way we used to court!
Father: Gosh, I hadn't thought
I f that. Out he goes!
Some jokes we couldn't print we
threw in the fire — and it just
roared.
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ADVANCED EDUCATIONAL PROGRAM AT ALLISON HELPS
YOU FIND THE BEST JOB SUITED TO YOUR TRAINING
1)IVERSITY of technical skills required
by Allison in the design, development
and production of turbo-jet and turbo-
prop engines offers a wide range of op-
portunities to young graduate engineers.
And, the Advanced Educational Fa-
cilities help the young graduate find the
work best suited to his academic training
and liking.
For instance, there's Wayne McIntire
(above) Mechanical Engineer, Purdue
University, who came to Allison upon
graduation in 1950. After completing the
training program, Wayne now is doing
the kind of work he wanted, and is tech-
nically qualified to handle. He is Project
Engineer, mechanical design of gea r
boxes. He is shown making an adjust-
ment on the propeller linkage control on
the cutaway model of the Allison T56
aircraft engine. This, incidentally, is
America's first production turbo-prop
engine, and is used in the Lockheed C-130
Hercules, a 54-ton transport. The Allison
Model 501, which is the commercial ver-
sion of the military T56, is the powerful
turbo-prop engine proposed for com-
mercial airline use.
OCTOBER, 1955
In his present job, Wayne works on
initial design. . . helps decide what com-
ponents—such as propeller brakes,
accessory drives, oil pumps, etc.—are
needed for the specific project.
The nature of Allison business con-
tinually presents a variety of interesting
and challenging problems to the engi-
neering staff, which—along with the
Mechanical, Aeronautical, Electrical,
Metallurgical, Chemical and Industrial
Engineers—includes majors in Mathe-
matics and Physics.
We'll welcome the opportunity of tell-
ing you more about the Allison Ad-
vanced Educational Facilities, and the
benefits and advantages which can be
yours at Allison. Arrange for an early
interview with our representative when
he visits your campus, or write for in-
formation about the possibilities of
YOUR engineering career at Allison:
R. G. GREENWOOD, Engineering Col-
lege Contact, Allison Division, General
Motors Corporation, Indianapolis 6, Ind.
4
-'11/R80-PROP ENGINES
American built for the new era in air travel
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Your
future
in
NI IC R OWAV ES
The Microwave Laboratory at Hughes
conducts fundamental research and
long-range development in the field
of microwave components and
techniques. The antenna program is
concerned with research on linear
and two-dimensional arrays of slot
radiators; transmission and radiation
of surface-guided waves; very high
resolution radar antennas; and the
development and engineering of
airborne communication, navi-
gation and fire control antennas.
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Positions
are open
for
ENGIIVEERS
and
PHYSICISTS
qualified
in this
area.
Instrumentation is developed for new
measuring equipment to meet needs
of the program. This has included
development of automatic imped-
ance and antenna pattern recorders,
microwave power supplies stabilized
in amplitude and frequency, micro-
wave circuitry, and microwave ap-
plications of ferrite devices.
Scientific
Staff Relations
HUGHES
RESEARCH
AND DEVELOPMENT
LABORATORIES
Culver City, Los Attgeles County
Califorttia
THE
PARKMORE
RESTAURANT
Where R.P.I.
Men Meet
A Good Place
For Grads
To Eat
1111 1 IIII 1111 III 1111 1 II II I 1111 1 1 1 I 4.
MEN
of
ROSE
Remember the
HOMECOMING DANCE
October 8
Give her a Corsage
by HEINL'S
HEINL'S FLOWER SHOP
129 So. 7th St.
Terre Haute, Ind.
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Westbound Rio Grande freight in Ruby Canyon of Colorado River.
The freight rolls away an hour sooner
because photography cuts yard bookkeeping
The Denver and Rio Grande Western
Railroad microfilms its waybills in
minutes, cuts running schedules,
saves costs in train idling time.
You don't find a Rio Grande freight idling at the
terminal while waybills are copied by hand. In-
stead, Recordak Microfilming copies them. Then
they're put aboard and the train is off in just
about one-fifth the time it used to take, thus sav-
ing hours of valuable crew and train time. Then
the wheel reports are made up from the films and
teletyped ahead.
Railroading is but one of over a hundred types of
businesses now saving money, time and space with
microfilming. It is one of the fast growing and widely
used ways photography works for industry.
Small businesses and large are finding that photog-
raphy helps in simplifying routine procedures, in
product design, in personnel relations. It improves
production, saves time and cuts costs.
Graduates in the physical sciences and in engi-
neering find photography an increasingly valuable
tool in their new occupations. Its expanding use has
also created many challenging opportunities at
Kodak, especially in the development of large-scale
chemical processes and the design of complex pre-
cision mechanical-electronic equipment. Whether
you are a recent graduate or a qualified returning
service man, if you are interested in these opportuni-
ties, write to Business & Technical Personnel Dept.,
Eastman Kodak Company, Rochester 4, N.Y.
Eastman Kodak Company, Rochester 4, N.Y.
GE Development Engineering offers you
careers with unlimited professional growth
In G.E.'s new Turbine Product Development Lab in
Schenectady, Ed Freiburghouse, RPI '44, describes
development engineering to students Bob Parker, Missis-
sippi State '56, and Don Williams, Yale '55. Ed explains
the extensive development of new bucket designs for steam
turbines which lead the way to increased efficiency and
operating economy.
Similar product development is being done in G.E.'s 132
plants in 101 cities and 24 states, offering you opportunity
for professional development in many engineering channels,
working with the more than 200,000 products G.E. makes
for industry, the home, and defense.
The G-E Engineering and Science Programs train you
in the field of engineering most suited to your interests and
aptitudes, such as development, design, or the laboratory.
P-OgreSS- /s Our Most important Product 
956 IA
GENERAL ELECTRIC
MAIL COUPON FOR CAREER INFORMATION
MR. W. S. HILL
ENGINEERING PERSONNEL
GENERAL ELECTRIC COMPANY
SCHENECTADY 5, N. Y.
Please send me your descriptive bulletin, ENS-P-5, on the
G-E Engineering and Science Program.
NAME 
DEGREE
COLLEGE & YEAR 
ADDRESS 
